Introduction 1 2
Nowadays, bioelectrochemical systems such as microbial electrohydrogenesis 3 cells (Rivera et al., 2015) and microbial fuel cells (MFCs) (Rózsenberszki et al., 2015) 4 are increasingly mentioned in the joint subject of waste treatment and energy 5 generation . MFCs are able to convert waste-bound chemical energy into electricity 6 directly via bioprocesses catalyzed by exoelectrogenic microorganisms (Logan, 2008; 7 Logan et al., 2006; Lovley, 2006) . A general, laboratory-scale MFC system consists of 8 three main structural elements, (1) an anode and (2) a cathode chamber and (3) a 9 proton selective membrane separating the two compartments and ensuring the proton 10 transport between them (Huang et al., 2015) . As a result of substrate decomposition by 11 anode-living whole cell biocatalysts, electrons are released, captured by the anode and 12 subsequently transferred to the cathode via an external wiring. In the cathode,
13
electrons and protons are combined with oxidative agent e.g. oxygen and in turn, water 14 is formed.
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A variety of substrates can be used for bioelectricity generation in MFCs such 16 as saccharides (Chaudhuri and Lovley, 2003; Kim et al., 2000; Vajda et al., 2014), 17 organic acids (Bond and Lovley, 2005; Liu et al., 2005; Min and Logan, 2004) , 18 alcohols (Kim et al., 2007; Vajda et al., 2011) as well as inorganic substances e. g.
19
sulphate (Rabaey et al., 2006) . In addition, there is a significant research interest MFCs are powered by electrochemically active bacteria which are the heart and 6 soul of the technology. Among them, organisms such as Shewanella, Geobacter, etc. 7 species have been identified as strains capable of converting chemically-bound energy 8 into bioelectricity (Wrana et al., 2010) . However, when their pure cultures are 9 employed as seeding source to colonize MFC anodes, maintaining sterility is a strict MFC systems, as performed in this study using MAS.
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When non-sterile MFCs are seeded with microbial consortia, e.g. anaerobic 18 digester sludge, waste water sludge, etc., exoelectrogenic strains are enriched on the 19 anode surface and form a bioactive layer. The profile of the anodic microbial 20 population is a crucial issue, which can be changed by competing bacteria in the feed 21 streams or in the seed inoculum itself, possibly leading to altered process performance 22 (Bakonyi et al., 2014 The laboratory-scale, dual-chamber MFCs were made of plexiglass. The cells 
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In the start-up phase, the anode chamber was filled with MAS (55 mL The cathode compartment contained water and was continuously sparged by air.
4
The anode and cathode sides were connected by copper wire and the potential 5 difference was on-line followed using a data logger device (National Instruments 6 USB-6008) and LabView software. The MFCs were incubated at 37 °C. Neither the 7 anodic nor the cathodic chamber was mechanically stirred. effects of factors of primary importance (Bakonyi et al., 2011) . In this study, as it can 1 be seen in Table 2 injected volume. In the experimental design, the reinoculation ratio was defined as the 12 amount of the MAS injected divided by the working volume of the anode (Table2).
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According to Ohm's law, current data (I) and thus electrical power (P) could be 14 calculated based on the voltage measured. Cumulative energy data (E) were calculated 15 from integrating the time-dependent power curve (Eq. 1).
Specific values, namely current density (jI), power density (jP) were derived by 20 taking into consideration the electrode surface area (Eq. 2 and Eq. 3).
The energy yield (jE) was a product of the amount of substrate eliminated 3 (COD = COD 0 -COD t ), the time of operation (designated by  in Fig. 4 ) and the 4 cumulative energy generated (Eq. 4).
The Coulombic efficiency (CE) of the MFCs can be calculated based on the 9 ratio of the total Coulombs obtained from the substrate and the theoretical maximum
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of Coulombs when all of the electrons from the substrate generate electricity (Eq. 5). In this work, the effect of MAS addition and LPW (substrate) loading on the 5 performance and behaviour of two-chamber microbial fuel cell was assessed. As for 6 MAS addition, it was preliminary assumed that the fresh microbial consortia fed into 7 the anode chamber might disturb the biofilm and consequently, the electricity 8 generation. Furthermore, it was hypothesized that the nutrients available in the feed can be consumed by microbes (supplemented with the fresh MAS) that are not 10 localized on the electrode surface and hence does not contribute to useful bioelectricity 11 production.
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A typical voltage output is demonstrated in Fig. 4 , where it can be observed that were loaded with the mixture of LPW and fresh MAS in accordance with the 3 experimental design matrix (Table 2 ).
4
As it can be concluded from Fig. 4 could be obtained, meaning a salient system performance. The compared data were 5 collected in Table 4 . The contradiction in MFC efficiencies can be attributed to a 6 number of biological (e.g. the source of inoculum) and architectural (e.g. the external 7 resistance used, the distance of electrodes, the conductivity of anolyte, etc.) reasons. utilization and related bioelectricity production, although it seems to be dependent on 9 substrate to inoculum ratio. portions of LPW into desired electricity more efficiently.
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Effect of LPW and MAS concentrations on energy yield and COD removal
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The COD removal capacity of an MFC is an important parameter to evaluate 11 the attractiveness of MFC technology from environmental perspective. COD removal 12 data are summarized in Table 5 , where it can be seen that remarkable COD 
